psychological difficulties. For example, if two psychologically meaningful stimuli are in contradiction, the ability to derive an equivalence relation between those stimuli is disrupted (Barnes, Lawlor, Smeets, & Roche, 1996; Leslie, Tierney, Robinson, Keenan, Watt, & Barnes, 1993; Moxon, Keenan, & Hine, 1993; Plaud, 1995; Plaud, Gaither, Franklin, Weller, & Barth, 1998; Watt, Keenan, Barnes, & Cairnes, 1991) . To illustrate, Leslie et al. compared the performance of clinically anxious and nonanxious individuals on a stimulus equivalence task that included anxiety-relevant stimuli. The task required participants to derive an equivalence relation between anxiety-provoking situation words (e.g., job interview) and pleasant-state words (e.g., joy), based on the fact that both words were trained to be equivalent with the same nonsense syllable (e.g., cug). Results indicated that the clinically anxious participants had significantly more difficulty deriving the equivalence relation between the anxiety-provoking situations and the pleasant-state words than the nonanxious participants. This was despite the fact that both groups were able to learn the underlying conditional discriminations (e.g., cug = job interview; cug = joy).
As another example, Barnes, Lawlor, Smeets, and Roche (1996) examined the differences between responding on stimulus equivalence tasks that were designed to train relations between the participant's own name and the word able in children with mild mental handicaps and normally developing children. Barnes et al. determined that the children with mild mental handicaps were more likely to choose their own name in the presence of the word slow even though they had been trained that both their own name (A1) and the word able (C1) went with a nonsense syllable (B1) and that both Val Jones (A2) and slow (C2) went with a different nonsense syllable (B2). This finding was not attributable to an inability by participants with mild mental disabilities to form equivalence relations, as all participants were required to pass a preliminary task in which arbitrary stimuli were used in order to be included in the analysis. Merwin and Wilson (2005) demonstrated a similar disruption of equivalence learning as a function of self-evaluative thoughts and feelings. Specifically, individuals who endorsed low self-esteem had more difficulty deriving a relationship between self-referential words (i.e., me, myself, and I) and positive evaluative words (i.e., worthy, complete, and competent) than the high-esteem participants. The low-esteem participants did not demonstrate such deficits when negative evaluation words were used (i.e., deficient, broken, and undesirable) in the equivalence task. Taken together, this work suggests that the way in which particular stimuli impact relational responding processes may, in part, function to maintain psychological difficulties such as anxiety or depression.
In the same way that the psychological meaning or valence of a stimulus may disrupt or inhibit derived relational responding, there are some preliminary data to suggest that it may facilitate acquisition of classes under some conditions. Specifically, classes that contain emotionally evocative stimuli may more readily expand to include stimuli that were previously psychologically neutral or arbitrary (Murrell, Wilson, LaBorde, Drake, & Rogers, in press; Wilson, 1998) . If so, this may have broad implications for understanding psychological conditions characterized by pervasive avoidance. It may also help explain why a wide range of cues, including those not directly associated with or formally similar to the conditioned stimulus, come to elicit the same or a similar problematic response (e.g., drug use). However, additional studies are needed before facilitated acquisition can be identified and described as a basic behavioral process relevant to psychological difficulties.
The aim of the present study was to examine whether there was evidence of facilitated acquisition in a nonclinical sample of undergraduates. Emotionally evocative stimuli were academic failure words, and comparisons were made between high-and low-achieving students. On the basis of preliminary findings by Wilson (1998) and Murrell et al. ( in press), we hypothesized that the low-achieving undergraduates would demonstrate facilitated acquisition of classes containing academic failure words, as compared to (a) classes that contained meaningful but non-emotionally salient stimuli (i.e., shapes and colors) and (b) the high-achieving undergraduates.
Method

Participants
Fifty-nine undergraduate students who were enrolled in psychology courses at a university participated in this experiment for extra credit in a course. Of these participants, 49 were Caucasian, 9 were African American, and 1 was Hispanic. Thirty-eight were female, 20 were male, and one did not respond to the gender item. Ages ranged from 18 to 39 years (M = 21, SD = 3.27).
Materials
Demographics Questionnaire. The demographics questionnaire consisted of questions assessing age, race, and socioeconomic status.
Outcome Questionnaire-45. The OQ-45 (Lambert, Hansen, Umphress, Lunnen, Okiishi, & Burlingame, 2001 ) was administered as a measure of general distress. The OQ-45 consists of 45 items that assess symptoms of anxiety and depression, interpersonal functioning, and social roles, with higher scores indicating higher levels of distress. Items are answered on a 5-point Likert scale from never to almost always. The OQ-45 has demonstrated adequate reliability and validity in college-aged samples. The mean OQ-45 score in the present study was 47.78 (SD = 20.42), with low-GPA students reporting more distress than high-GPA students.
Grade Point Average. Participants' transcripts were collected as a measure of academic achievement. The participants' GPA from the prior semester of the experiment was used in data analysis. GPAs ranged from 0.75 (very poor) to 4.0 (excellent) (M = 2.8, SD = 0.82).
Academic Distress Questionnaire. This 11-item questionnaire was not designed to measure any attribute; rather, it functioned as a primer to promote thinking about academic stressors before the administration of the stimulus equivalence task. Questions asked participants about aspects of their academic experience and required a written response (see Appendix).
Experimental Matching-to-Sample Procedure. The present study used a computerized matching-to-sample (MTS) procedure to train two conditional discriminations and test for the formation of stimulus equivalence classes.
Conditional discrimination training included the presentation of a sample stimulus at the top of the screen (A1), and three comparison stimuli across the bottom of the screen (B1, B2, B3). Participants were reinforced for choosing the stimulus designated B1 given the sample stimulus A1, B2 given A2, and B3 given A3. Next, the A stimuli were again presented as the sample, with the C stimuli (C1, C2, and C3) presented as comparisons. In the same way as before, reinforcement was delivered contingent on the participant choosing C1 given A1, C2 given A2, and C3 given A3. A phase of mixed training during which participants received two of each of the above-mentioned trial types was presented in random order, and 80% correct responding was required to move on to the testing phase of the experiment. Once criterion responding for these conditional discriminations was reached, participants were tested in the absence of reinforcement to determine whether they combined the trained relations and, thus, derived the expected combinatorially entailed relations (i.e., B to C and C to B). It is important to note that the B and C stimuli never appeared together in the task before these relations were tested. In the testing trials, B1 was presented as the sample with C stimuli as comparisons. It was expected that C1 would be chosen from the array of C stimuli. Later, when C1 was presented as the sample, it was expected that B1 would be chosen from the array of B stimuli. If the participants reliably choose the expected comparison stimuli, this was evidence that the equivalence class has been formed. This particular matching-to-sample paradigm resulted in the formation of 3 three-member classes of stimuli (A1-B1-C1, A2-B2-C2, A3-B3-C3). Stimuli Used in the MTS. Nine stimuli were used in the study (see Figure 1) . Six of the stimuli were arbitrary shapes, and the other three were word sets: (1) academic failure words (2) color words, and (3) shape words. All but one of the words used in the study were taken from Toglia's Semantic Word Norm List (Toglia & Battig, 1978; see Table 1 ) in order to ensure that, to the extent possible, words used in the study had similar ratings on the dimensions of meaningfulness, familiarity, and number of attributes. Words differed on one dimension: pleasantness. As expected, academic-failure words consistently scored lower on the pleasantness scale than either the color or shape words. One word used in the experiment was not found on Toglia's Semantic Word Norm List (flunk). This word was chosen due to the need to insert a word that was relevant to academic failure, and to the lack of an adequate number of such words in Toglia's collection of words. 
Procedure
The experiment was conducted in a computer lab in the psychology department. Up to seven participants at a time could participate in the study. All participants were exposed to the elements of the experiment in the same order. First, informed consent was obtained from each participant. Next, participants were administered a packet of forms containing the Demographics Questionnaire and the OQ-45. Next, participants answered the Academic Distress Questionnaire. The experimenters encouraged participants to think about past academic performances while they were filling out the questionnaires. Finally, participants engaged in the matchingto-sample computer task. All instructions, conditional discrimination training, and equivalence testing were presented on PC-type computers using Microsoft VisualBasic.Net programming.
All participants completed three practice trials before beginning the conditional discrimination training. Practice trials were used to familiarize participants with the MTS task. They were preceded by these instructions:
Hello. Thank you for taking part in this experiment. Your instructions are very simple. One box will be displayed at the top of the screen and three along the bottom. You must choose one of the three along the bottom. Click on the PRACTICE button below for a few examples.
The practice trials used nonsense syllables as stimuli. Reinforcement consisted of feedback in the form of the words "Correct! Good Job!" or "Wrong." being presented based on correct or incorrect choice. Upon completion of the three practice trials, the following appeared on the screen:
Well done! During some trials you will receive feedback. During others you will not. These tasks might be confusing at times. Just do the best you can. Try to make the correct choices throughout the experiment whether you are being told you are choosing correctly or not. Work through the trials as quickly as you can. To begin, click on the BEGIN EXPERIMENT button below.
During Phase 1, participants were trained to pick stimulus B1 from an array containing all B stimuli, given A1 as a sample, B2 given A2, and B3 given A3. There were 9 trials in each trial block. Each stimulus was presented as the sample three times during each trial block. Trials were presented in random order. Participants were required to correctly match all A sample stimuli to their assigned B comparison stimuli (A1-B1, A2-B2, A3-B3) before moving on to the next training phase. After reaching the criterion responding level (100% or nine correct responses out of 9 trials) in Phase 1, the participant moved on to Phase 2, which trained A to C conditional discriminations. Phase 2 was identical to Phase 1, except that C stimuli were used as comparison stimuli. Phase 3 involved a mix of all trials from Phases 1 and 2 presented in random order. Each trial type was presented twice, for a total of 12 trials in each trial block. Participants were required to correctly match 10 out of the 12 trials. After reaching the criterion responding level on phase 3, participants were exposed to testing for derived relations between the B and C stimuli.
During testing, each B stimulus was presented as the sample five times, with the C stimuli presented as comparisons. Likewise, each C stimulus was presented as the sample five times, with the B stimuli as comparisons. When the 30 test trials were completed, the following message appeared on the screen: Done! Thank you for your participation in this experiment. Please contact the experimenter for a debriefing about the experiment before you go.
A brief form stating the purpose of the study, along with the extra credit information, was given to the participants as they left the laboratory.
Data Analysis
A median split was conducted on the GPA variable to create two groups of 26 participants each. A 2 (GPA Group) × 3 (Stimulus Class) mixed ANOVA design was used to test the study hypothesis. Post hoc testing was used to further examine the effects.
Results
Fifty-two of the total 59 participants that participated in the experiment were included in the final data analysis. Seven participants were not included, due to missing data. One participant did not complete the testing phase of the matching-to-sample task, and 1 did not complete the questionnaires. Grade information was unavailable for 5 participants.
A median split was performed on the achievement data (median GPA = 2.78) to create two groups: high-GPA (M = 3.46, SD = 0.44) and low-GPA (M = 2.16, SD = 0.55). The low-GPA group (M = 55.08, SD = 22.34) showed significantly more distress on the OQ-45 than the high-GPA group (M = 40.50, SD = 15.54), F(1, 50) = 7.46, p < 0.01. Furthermore, OQ-45 scores were significantly negatively correlated with GPA, (51) = −0.35, p < 0.01, indicating that students with higher GPAs were less distressed.
Results of the 2 (GPA Group) × 3 (Stimulus Class) mixed factorial analyses indicated no significant main effects for class, F(2, 100) = 1.63, p = 0.20, or GPA group, F(1, 50) = 0.00, p = 0.97. However, there was an interaction effect between stimulus class and GPA group, F(2, 100) = 7.51, p < 0.01. See Figure 2 for a graphic representation of the accuracy in each class by the GPA groups. Results remained unchanged even when the more conservative lower-bound statistic was examined. Examining this statistic was necessary, given the unequal variance in the two conditions. Effect-size estimates indicated that 13% of the variance in number correct was accounted for by GPA group (ŋ 2 = 0.13). Post hoc analyses consisted of planned independent t tests. Results revealed a significant difference between high-and low-GPA groups only for the academic-failure-relevant class, t(50) = 2.06, p < 0.05, when equal variances were not assumed. More specifically, the low-GPA group (M = 9.35) performed more accurately than the high-GPA group (M = 7.96) on the academic-failure-relevant class. In addition, when examining these effects, Levene's statistic (F = 13.61, p < 0.01) indicated that the low-GPA group demonstrated less variability in responding as compared to the high-GPA group only in the academic class. See Figure 3 for a graphic representation of the differential variance by class for the GPA groups. This differential variability indicates that participants in the low-GPA group performed alike, demonstrating a high level of accuracy when forming equivalence relations that were emotionally evocative, whereas participants in the high-GPA group showed considerable variability in their behavior and a less reliable pattern of responding to the task. To rule out that the low-GPA group may have had a response bias toward choosing the academic-failure-relevant stimulus, individual responses were analyzed to determine if there were consistent patterns in responding such that participants in the low-GPA group made more errors that consisted of choosing the academic stimulus. Results indicated that none of the participants in the above analysis evidenced a bias toward choosing the academic-failure-relevant stimulus. Figure 4 presents the results of the error analysis. As would be expected given the results from the ANOVA and post hoc tests, participants from the low-GPA group made more errors, but these errors consisted of choosing the color stimulus when presented with the shape stimulus or vice versa. Note. In the figure, academic = color indicates choosing academic stimulus when given a color stimulus or vice versa. Similarly academic = shape indicates choosing academic stimulus when given a shape stimulus or vice versa, and color = shape indicates choosing color stimulus when given a shape stimulus or vice versa. When participants made consistent errors across all classes, that was termed all, and if the errors were not consistent enough to be analyzed, this was termed inconsistent.
Discussion
The current study examined the performance of high-and low-achieving undergraduates on a stimulus equivalence task. Participants received training that resulted in the derivation of three equivalence classes, two of which included a meaningful, but non-emotionally salient, stimulus (i.e., set of shape or color words) and one of which included an emotionally salient stimulus (i.e., academic failure words). All other stimuli in the classes were arbitrary (i.e., lines and squiggles). It was expected that low-achieving students would demonstrate facilitated acquisition of the equivalence class that contained the academic failure words as compared to the other classes and to high-achieving students.
Results indicated an interaction effect between stimulus class (academic, color, shape) and GPA, such that students in the low-achieving group performed better than students in the high-achieving group when forming the academically relevant class, but worse in the other two more neutral classes. This was despite the fact that low-achieving students reported significantly more general distress. Low-achieving students, the more distressed group, outperformed high-achieving students on the academic equivalence class. This is notable, given that distress is often associated with poorer, not superior, performance on MTS tasks (Leslie et al., 1993; Plaud, 1995) .
Findings of the current study are consistent with previous stimulus equivalence research indicating that the inclusion of meaningful stimuli affects class formation Leslie, et al., 1993; Merwin & Wilson, 2005; Moxon, et al., 1993; Watt et al., 1991) . Previous studies, however, have focused on inhibition of equivalence class formation when the derived relations are among emotionally salient stimuli seen pre-experimentally as incongruent. In contrast, the current study suggests that class formation may be facilitated when an emotionally salient stimulus is paired with arbitrary stimuli with no pre-established meaning. Facilitated acquisition may have clinical implications to the extent that it explains how a wide range of cues may readily come to elicit the same, or a similar, problematic response. This would be expected to occur as more and more neutral stimuli become associated with an evocative stimulus and thus become similarly aversive, distressing, or triggering. Indeed, several studies have demonstrated that stimuli that are seemingly arbitrary can acquire avoidance and arousal functions merely as a result of derived relations (e.g., Dougher, Augustson, Markham, Greenway, & Wulfert, 1994) . Transfer (or transformation, depending on the relation) of stimulus function among members of classes has been demonstrated in a number of studies (Barnes-Holmes, Keane, BarnesHolmes, & Smeets, 2000; Barnes-Holmes, Barnes-Holmes, Smeets, & Luciano, 2004; Roche & Barnes, 1997; Smeets & Barnes-Holmes, 2003) .
The results of this study demonstrate that under some conditions, neutral or arbitrary stimuli may readily become associated with stimuli that are emotionally evocative or salient, leading to expanded classes. Previous research on derived relational responding indicates that, in the appropriate context, the psychological functions of the emotionally evocative stimulus, including any aversive properties, are transferred to newly associated stimuli. Such a process would be expected to lead to increased avoidance and escape behavior as a greater number of previously neutral stimuli become psychologically relevant. When avoidance and escape behaviors are dominant, the result is often a psychiatric condition.
The current study included two important limitations. First, the statistical analyses may be underpowered because of the median-split methodology. Future studies of facilitated acquisition should employ more powerful statistical testing, such as regression, or utilize clear group methodology. Second, this study made use of a convenience sample of undergraduates, and this may have limited the generalizability of the findings. Future studies should aim to examine facilitated acquisition with clinical samples (or those at high risk to develop a psychiatric condition) using other, or multiple, emotionally salient stimuli. Additional work is needed examining the parameters of derived relational responding, including the conditions under which facilitated acquisition is more or less likely and whether psychological functions do indeed transfer in accordance with the derived relations in this context.
